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[ft*« i ] ( a > %fm8&-c{mzti&ftm^m 

( b ) *m&8^m%.v>&iwj!i±?<7>ft&mi)mz%& 

XoizftfflLZWWL. 

( c ) mmm^mmza^x . miMm&frmMtzm 
m. 

[fS5£JS2] Xf7r(b)ll 

a. 

[»*Ji4 ] xf-yT ( b ) tcfcivc. mne$ijffli-^ 

^mmm^mm-n ztizx-, xw&mjfimizmwz 
ti & mi&m i-3w ^ma* i Jit mcr>nm . 

1 ~ 3 *>v vtf{u&» 1 «IE»c02ri£. 

ffim<r»v7-<r>mx,mmi Lxmmzti&m%m i ~ 

[»*JH8 ] ( a ) yXfA^lI^ifeMC, #fi 

( b ) yXfA^IS+C. 
ttftffcft*2fe£U 

( c ) wM^miztt%?htt%&zy£mmizmu 

Clf^JS9] Xf7/(a)li 

( i ) &mwiz&^xft%nmm&ft<mm*tiiiii 

U 

( ii ) tiuaztirzmmffikkt. tz\m>bt%z> t a izm 
[ it^ja i o ] mmfecom warn , mzitm^cv tr 

Cft^JSl 1 ] Xf77 ( b ) ItZ&^X. XMm&ft 



8~i o»v>fn*>iwe««*a. 

[fffJSl2] ^-f (b) fcfc^r, 3teS8fi«rt 

— l o cd\ vftup l «ie«o^rS . 

J: o tc#ifcfi*3Hj«-r S i k £ o T , f£ga#ifcaic 
fflS-fS^a*^5jMS5{cffjD$iiSif*JS9~l 2 

m^m i4] xf7r(a> Ktjftse^HBUKow 

WRVxr- yy- ( c ) £&tt£#ffc£ottMte*-<y)*r 

in$& is] xf7/(a) 
( C ) iz&ii&ft&mnmMtm2n"i$£tt®Mm$sZ 
am. 

i mzm 1 6 ] tuiem i &i/m 2 co^^m.mms 
*ti?ti&mw&xmmmizELmztis>n?mi 5 

itit&m 1 7 ] x&Tmx'ix&ztL&itm^wv- 

iz&^x®fe<nmm<nfoft<mf&*m^zmi\ii& 
t^if^Jii 7iettco^a„ 

•y hW-h<75fikHtttW^^TS>SI6«3Sl 8fE«5 

comm. 

1 m^m 2 0 ] «riE#fUMm9H9tt . KrtESOSP^ 

^2r#oif «3B 1 7 — 1 9 cov ^-r*L^ 1 mmwwsim. 
[§t*3S2 1 3 mm-frf&mmfflw^mi.. ftm^wi 

**MflW* £ k t i ot»Stl^?t»J»t 67t»^ 

**^naoe***trai«« 17-19 co^-m^ 1 jsie 
[it^«2 2] mmwmmttm±. x&imft 

7 ~ 2 1 coi ^Ttifr 1 mm^mm. 
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-2 1 wrtifr i jsteeto^a. 

[*HB*>S«KrK«3i] 
[000 1] 

-K#£>9. 1 OGb/sO&itft^fctT, 4 0Gb/ 



[0002] *^BJt±. *o i d %&f#wmw&uz t. 

[0003] 

im&cofmi 4 0Gb/s^Xr-Alci3(tSf5MSgSt^ 

it mmsum: gvd) aMMHRwatttf-y 

hU-h cDZMlzfcitM^- h titblZ, 1 0 Gb/ s TU*«J 



8 0 0 ps/nn>T'£> o aJHMWBA**. 4 0 Gb/ s f It 

1/1 6<Oii$5 0ps/niDi:®L<3:.?>. 

[0004] S^«FA(= ifttf . fi^jfcK** 1.55 

ft) . A^fi-f^^^-^'+SdBm , b*«yhU-h4 0 
Gb/s<0ftB£»8iJ^fi (OTDM) ff-5§- £ s m 

1. 3/xm (5Btffi*T««>JE<^BRSn 
TV^tiT)) <0f.-t-H7r'f^' ( SMF ) X'5 0km 

<osa§t£<5i* l . tt&mmy ha<dcf) 

ilSrfi^ofck^ M-V-^^-f-f (teiJi^iSTtft 
^-<7>§ft!SS&Mt) 2r ldBOTtfPi.S7t^trF?il^, 

attiMMt *>«h*>« ( ftmnm h 7 > x ) « 3 o Ps 

/nmT'& -5 . Z Oilf ijfcftfrtfc ffi 18.6 ps/nn/km 
<0SMFi7)«St;LT2kmtJlTfcfflS-r-S.. »h 

x . tpmmfflz't ^&x'ftmm*'<f%hwtix 

[0005] tte. %y r 4 y<eaS»<0»«4Mft»i. 

f?ut±\ -50-10 ox^ia^fka^s*^ 

SMF 50 km<7)#lfc^fcl£ Jl« t,Sil6 ps/nmi: 



= 0. 

km) 
= 1 6ps/nm 

C^i^SJcM/^yXSOps/nm^^Xht^O, ^ 
4. ^-rAilffligmfc- 5 O'CT^-gWi 

fl»*«3i-fl:Lfc«^fc» v-xf-ASiffl^i ooric 

x\ isXT^mfflmbnizmmm^^-fixtzmzL 
jMR5rc&'Srv*%&t>?r9».&. zcomste. 15 or: 

[0006] &±<7)%mzi. 0 . 4 OGb/s IXhOfi* 

tfcffiiSffi^ftjSttfcfrd rgu,^.|s^^^x^Aj com 

AJi. SMFg3Hvx-rA7t'(fr-Ji^<, 

<M*VU. 5 S/im^ifc^b^r^N* (DSF) £ 

m^m&x'i>&wx'fo& . 

[0007] ettiMWiMl^x^Sr^H^ifeftoe 



0 3 (nm/C) X150 CO XO. 07 (ps/nm 2 / 
X 50 (km) 



( i ) ^ttm&m&nma 

( ii ) feinssoigft^stffl < tteteiffimm&crmiffi. 

( i i i ) ^ttm§m&<7) y<-Y^v? wm.\mwm£ 
it?TM N'co^ft^-sficoa^ft t lx . ®.$L(Dm%z> 
m^^ytyr^^zxtiL. ftXftmnmMmg*? 

tv^s. zft.t>(?>im&m^x* i/AfA>Mm 
wzimttm&feZ'ifotMzii. &tpm\zmzk<,z- 

ftnimZ*®L%^X'#m&m%.Z'4totiMzlz. x 
WM-r&k^oTn-kXZmtttiiib. IBMtfcr^ttitJ 

[0008] znnmk lx. mz*mmimm®¥ 

9-2 24 0 5 6#tCfcV^T. NRZ (^MtftM) 
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? WP*<04 OGHz jfi4HME<0«4MBt»«t#tt*f«lflaL 
§ IZ4 OGHz «4HftK*«/jNtC'0r 9. **>i: & ?M SUP 

miM&*iz%& z t zmm u 4 o ghz js^aue^aM^ 

[0009] LfrLKWh , ftCSa-fi i 3 fc. 40 
GHz j«4HWfc&«'hC=fir*e4Hft«i:r>f 

[0 0 10] RZ («fltffl) fi^leowctt, fg 
#B**OiSflrC4 OGHz «4h6*fi*K^r4 £ k . £. 

#A.Sano et al., ECOC'96 Technical Pigests Tud. 3. 

[0011] 

•res *4MBaw»*i6atjf«a*aflW4 -r t s . 

[00 12] 

[ooi4] *j6wt«tiitf3iegaa»-ctess#i&3tfi 

jSKO&SfcfeVvt. «3E«]ttB4Htt»Cfflar 4^-fixa 
[00 15] 

[ w%(r>mm.cmm. ] r- * t* v hu- h *m o 



GHz OOTDMfi*, NRZ*if> RZ*<|# (tv* 
-x-f 5 0%) , tJiimz*©-* (fa-f-f 2 5 
%) w-XA-yh'x^? N/L4><7>4 OGHz J&fr5&£<7) 

ix0i~4^-r. ni~4^{iffii|g^or-fraps 

Co^ttiLt^li . Zjl1&»V7— (i^T- 5dB 
b. SMF 5 0 kmT'S) SM F tCffiflJKSSR D 

[0 0 1 6] ±E<0OTDMfi-^tttH5fc:S%i-J:d* 

LiNb0 3 fflgl 2CTi £JKM*3-ltTia5fc 
<fc d 3:3£#i£B& 1 4 £JE*fi£ L . *<0_tfc:B 5 
•y^-y^T'^-r^^^^-V'l 6SrAut'^LT. 1 
A^J2ai^^-f -yf- 1 8. »Srfr2^<0#3SIHS£- 
3Pf 4 x- 2 0 . ffiffifflfflffi 2 2*3 J; 3t£S 

&2 4tmmzti&. iAJi2&tijtxj 7fi 8o^ 
*afc»tcaiaBK*7Jj t . 2 oe>«at:ffifflss# 1 8 o 

* <D20GHz 9uv7*mvtht. H60 ( a ) 
{ b ) If 2V-^a*ffl<D23M£c02 0 GHz 3t^o-y 

2 o^m^A* ? ix4 . 2 o«?wisswaKo-?-*L-e 

tlfcHi 2 0 Gb / s <Df- ^ft^EPJP$ixT II 6 CO 

( c ) ( d ) aicjs-r 2mw>R zew-^-^sass 
2o*^m^j5tt4. 2 2 tii 2 3eaia<?xa 

ran** i8o- t«r* j: d izffi&vimwmmzti. ± 

^MU 2 4 T ■S&Ztl h . 2 *ftia<0fl[ffl3SA< 180- 
T'fc-SOT, 06 CO ( e ) ffiatc^-ri a tci 

[0017] l23fcitf04c9RZfi-f-tCO(,vrf;3:. 
^MWb^^t&o/sfc # t4 OGifejfca-oHj^***: 
*C&Z:ktfhfr&. ZtllZttLX. laicOOTDMft-f- 
*5± VH2 RZft-vT-ti. 3£(ce^HSdi* { ^i: * 
(C4 OGHz «^HfcKti«/hi:5Sr->TV^i4:3& t *>*»S. 

##C07t 36 1 0 T D M Sr/N R Z (CO^T^Klff-^ 

NRZtCO^T(i4 0GHz fK4W<*|< . »ft*ik**t 
feft-CJiX^^ h;Pfi£* i »3<^Jt*b(C4 0GHz J&fr££t 
4k^tt«tca*i4><l6. ±7t. OTDMWNRZ 
c0#^lCOf»T. -4 0. 0, +4 0ps/nmO#ii£g 
(SHBftJB) ^®9&tflll 0t#W. 
OTDMfc NRZOM^Ti: t>jftJB>t"C^ " 1 " \,K>Vff 
^•8Jc(IEm) 0. ^nXWyhffi 

0 GHz 1 4 d i: . 

[0018] L*:#oT\ HRfcfv hU- h*«Bb/s 
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tin. mttBm£mi l z&feTZz>zti,z%&. bh 

z tfi-ftWUzh. BHz <o;StEi£lfcfr&i:\ ffeO^^fig 
OTDM, NRZ«fc^til 01fc<fcy02#>£> 

[ 0 0 1 9 ] £ t>{Z, mb'-y h/^x-^ft-^f 
£18$ iufc n fflo r Zff-Sf-S: B^giJ^S LTff^ft.*: . 
n • mb'-y h/#OT-^ft-f-T^IS?iX7tOTDMft 

tt^'ffi/hi: J; 3 £g^OI£#i$t£$iJ(rr&ft;b 0 
m^u>yj£#£ttajLT^ixaW;t : $:& J: ? (He 
^^3&frH*£©J8PLTk&V\ ^<7)OTDMfi-f-^1S 
f£-f & I«m b' y R Z m^lZltm'^jUVfS.-fttf 

■t$.ti, m3mfm4frhwhfr%£?i,z, zmmtt 

[0 0 2 0] 01 1-14^ 4 0Gb/s OTDMfl 
^CO S M F 5 0 kmfEjMClfc tf „ j*ft*/ n'V tt-f 
ftO, +5, +1 O&tf+l 3dBni <7) i # <?3*£frS5c i 

(ftf&mm) (c*m-&4oghz ^tr>fraojgc7)w 

« (i'Silz-yaVM) £^-T. 01£X*01 1~ 
1 4 A> J: 3tc. 4 0 GHz j£#^j£**ffi/M;:&-.g, 

e^-fliit TA ^UWfm^^Zt£h^WAif-^th 

[00 2 1 ] 01 5fc:40Gb/s OTDMft-^CDSM 

f 5 ok»e3aitc*jfts. iMm^N'v-tMf sr-f ran 
£*u: 9. 4 oghz mftm'h<r)mffl&\mmi&*7- 

IZffifitT, Ops/nmT'-^T'&S<?)t::*fU 7M MP 

[ o o 2 2 ] hi 6\&mmz&&u®ft®mii'*T- 
^ey—mmm**-?. immm3 oa>£>o4 oGb/sco 
otd Mm^imim® (smf) 32 -cesss*.*: 

f*. ^&frf5rtlfl£tl3 4 , 3 5 £f£T3fcSfH£3 6^A 
5tSft«3 6^A^I$it-l.3Kfl#0— SP{±oT 
^ftffl«S3 4 t 3 5<7)EI^^r5 3 8T#ll£$ 

JU^A^^'M^StiM oghz w^yy^xy oV94 

2t-4 oghz j&a-tfttajsix, mrnttMAAxzem 



m&mixztih. mm&mm^4 6iz}i^xit. nzm 

-^•{^LT(i4 0GHz f&tttfW*i.z%&Jjftl l z. OTD 
M^iiNRZ^.mi l ZMLXii, 4 0GHz j£##®/M;: 

2 OGb/s<50RZfi-§-$r2ffl^ML7tOTD 
M«-*§-tf)i§-£\ 4 0GHz fS.ftZm'MZ't&itii 9 K 2 0 
GHz J&frSr^McLTtS^ 

[0023] wmmmu4 7 lij&fiffiSoT^x hrv 

~T3 1 rtCii^ff^f 4 S»K/WMi9 ( A L C ) <7)iz 

^mmm^ritzimta^v-^-^m^inmLx 

^fl^/NV-Sr^tBL. OTDM^CO*-^. Hi 5 

?JiiZti&* ^.m^^-^mtiicotz^zit. 
7^73 lOtB^J^— gPSrfl-HSLT:?* hr-^^j— ht- 

[0 0 24] NRZfl-^COtvai, 01 7-12 1C 
4 0Gb/s NRZft^SMF5 0km|5iM(c:*>ttl>, 
mmt/ftV-tfZtl^tlO , +5, +10, +13^i: 
£ WlfcfrfifcS ( ^IStfflfSa ) IZM-? h 4 0 GHz fifcfl- h T 
-<raPJS<^^ (v-ii^-v-g^S) Sr^-T. 02 
&Z/01 7-02 l*^i?^J:5C7^iP^ii 

ftWAtfrnrnftw < tchtet' mvtimizi/? 
bi-mmiOTDMm^<7>t%&tmtx$>&. i& 

L. t&tt®>mzm-& 4 0 GHz BS^S<7)^-ft<7)«l^(i 
OTDMfi-f-t^^,, OTDMff-f-C'Ji. iift 

^^V-^te#^tC. ®ftWLm.m<7)i§£lZl%t,Z4 0GH 

z ^*«/jNt^i>c7)^ML. NRzft#Tii. mmm 
&<7)%&imftf&&mx4 oghz ^*^/Jn ( = o ) tz 
tchtK mm%^v-tfi±%<-^hiz^>ixx. ®ttwim. 

*-C'O4 0GHz $3ttf±* . Ltztfr>X. 

WMms3 4<n%\mzr>wx\S.. OTDmm^^kcr> 
X 0 ^^ft4*T'4 0GHz m.-frtfm'Mz%:& J: 5 Izffl 
m-t&ZtltX'Z^'*. L#>U 4 0Gb/s NRZff 
mm^V-\,zmf J £-fl,Z+ 6 Ops/nmi: - 6 
Ops/nmT'fiS±£3-&7t#>. Cin.^<7)«gA^i04'j5$:* 
^tT.«. Ig^ffct^(c=5r-i» J; o ^^^85t^mf| 3 4 

®m-tz>z\b\±^mx'hh. *lx. -fmftm§m$s3 

5^O^T(±0TDMfi-f-O%^i:[H|«^. MfI^N*'7 
-lzVtr>X$£ltZittlt£^\ 
[0025] 02 1^1^02 2^01 6^3tiMflfil3 

o . xstmm 6<nM#M&xtr. 02 1 nxmim3 

55U3tOTDMSSW81 036«fl6fflS*lT^S. 02 It 
J±, Ea500TDM3»l»l 0**H5fcH--<0aiB£»« 

OCTTii, ^yUMzXts^tlh 2r><7>\ 0Gb/sc7)-f 
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002 0Gb/s(7)NRZft-f-S:f#S. <I^2 0Gb/scO 
NRZfi#£K5-f/<7 2fc:.7JjU *8»»2 0*« 
IW4 2OGb/s0>l*5-f7W&»4. #5^liS2 
OWffi* (2 0Gb/s<7)RZ7fefi-^) t±s ffiffllfflfigP2 
(5frO&fflil#l 8 0° IztchX olz 

*T?) KT-Sifcl/t, lo«NRZM«4 OGb/ s 

[0 0 2 6] 02 2 CO^fS^CfeV^T. 4 0Gb/sO 

T, 3fcDEMUX7 8t;:A7j£ix4. 3KDEMUX 7 8 
fcfCti, 02 4fc3j^flBfc&«a5TODEMUX£ffi 
V*4.I S. 02 4£«^&£SftDEMUX 

7 8cOfitJi0£-^-f<, 5at«teEaW-4*DEMUXfc: 

' N'f5i*f£l;:A7j $ ft 4 4 0 Gb/ s O T D Mfg-f-S: . t!J 
gtoXaHISBffiflBfcxr U -y * 8 0 »C ± 9 T E fc 

TMjS*fcfl«|fi»«^-4. iiTtt««JH3fclb& t 

JM=**£«— KfcttU 2 OGHz jB£«Mg**8Bft<9 1 
X2^'yf84^t, 2 0Gb/s^RZft-f-^tO 

-f7f (S9I3S) fcUSlvCfi* TE*— KiOTM^E- 
St^)TEt-H3fe^ l/2&*«8 2TTM ; e-H3fc 
fc:^U"C3&»4)3K4Mi*ffoTV^. 2o 
W«« f— A 3 >-/ W 7-T\ H 1 1* y h ^- >-x H£ 

4 1 , M^oo t d M$&m<nm&t mmizKfF&nfsi 

-5Jt^-hc7)l X2X>( 7f84<^Stl/2»*R 

8 8fcJ:9TM/TE^-H88ft£fr-5fc8L 1E£«» 

[0 0 2 7] 02 2£M-?T, 3KDEMUX7 8tT# 
£>*lfc, 20C7>2 0Gb/s3feRZfi-f-(±, fjl^7:f 
h^3f-F9 0{cA*$ilT«^,«-^^mSiX. r 
U 7V79 2 (CTtfMi^iutfiHSKfcTvr 9 4 (CTi&JE? 
)£»$ix4. *LT. ^yr^/^t^wi^^SPQ 6tz 
T> 7CC01 OGb/s NRZfI^j&q?£3*x4. 0^$ 
ivOvfrv^ -£<?><£ s 1 OGb/s|^iJgP(cJ; Or-r? 
**H£S*i.4 . £ *> J: 3 3 6 CD3frfrgtlfc T<0 

[0028] mz*&zKf&®m&3 a , 3 5«-w (m. 

M. Ohm et al., "Tunable fibergrating dispersion 
using a piesoelectric stack" , OFC '97 Technical D 
igest, WJ3, pp. 155-156) iZ-O^XWffl? & . 02 6 



IZtjk-fXolZ^ f t-7K7r 'f Ayix-f^Vy'9 0 
CD2 im<r) J z7 h *>V<7)&*\ l Z%\\«\ l z5mm z F9 2*W 
9Wt4. #£E**?'^fflil*EV 1 ~V ll i:l/tH 
2 7tc*fJ:3fe:«iff*otrc«E*-¥-i*i:, 

0O*#*mfcJllb4JEE**^gfl:L« 02 7 
OA— Dc7)€JI^°^->^«LT02 8C0J: dt^iStffi 

fc^;£.4<lk#*-?:'£4<. 

[OO29]02913, fflttfflftffi4 6£7>H5«£*-t 
0T'£>4„ 4 0Gb/s<?)S»ft#o3$JKffi{i. A/D 
^S9 4T'A/D£i££i7.. ft&fMtfthlX, 
MPU9 6teA?l£;ft.4. MPU96ii, **'J9 8fc: 

ffi I c k £ Jt« L . SWjA^ftSh 4 0 Gb/ s ?)3£jg 
kcoMf^. 02(cfc{74Xc7)Xn— ric$>§*\ Yco 

£&ft«r»r^#iHi«383 4<o»«JI*»^S-WUf. 

TaMttf s »nS#tHi«# 3 4 0^-Sifi2:tiJD$ itttitX 

aflaotcJKsrr*. t-^t, i oipo^ij, x 

xa-rfcfc 6 kJL&L. »T^iifflHSS3 4 C-S-x 4 

2i^>ffl2r*^. 5-yf-OftV^D/AS8ft»10 0«Eb 
T", #ff*3R?fc:*i*«E*ffi*'*-&. aifcl c<l 

»3 4t-§-i.s«BE*«i»t-*Jt», nmMafimmti 

[0030]^. v, —v tl com&j£tb&tiibizl^ 
02 725.1^02 8*=*^-^ (^ifcSkV, ~V 21 i: 
^ra^Jr^-T-f-^) k. 02tC^"T^-^ (4 0Gb/ 

^>*»t«>iEeLTtJ<. -fLT. 02^X, 

» I c 2:0 2 (c^-Tt-*-^ ct 0 . ^<7)r«-iiS I 

4MBrtM»3 4T*MI^&4Mft*I C 2-*46S. HP 
*>. Ic+Ic' =0k^4J;5(c. IC 
[003 1 ] £<7)J;3lc:tT I c ' imttHi. 02 7 
24lX02 8^$tl^7 : -^2:i>kt^ IC 
^>fcTO»-f[ffi}«S 3 4 4 V, ~v 2 , Sr*y> s . 
*«fi^J»SB4 7(i. 01 5t^L^, 3fcfi-^kSjl*g 

ftw&nmmxf^fflcm&mzi3-z.&wj£w->' 

73 1 <7)ftjHzi$Zl£m*}'-<7-CDmfrt>Zcr>b 

2i zmfeLx*mttf&mm$s 3 5^x4. 

[ 0 0 3 2 ] 03 OJ40 1 6cO^-Xf-AC0— 
H3Sr«^-T4. ©SOcO^X^AtCfcUTti. 01600 
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H3 0 (C«fi"R8se»4 8 fcffiw e^tt^Mflfffi 5 

[0033] 03 1 (±01 6<^~>Xr-M.cr,mcO^B^ 
"T. 03 l^Xy-MZiS^Xli. ytfE*lrW7-cnm 
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